Characterization of [3H]5-hydroxytryptamine uptake within rat cerebrovascular tree.
The in vitro uptake of tritiated serotonin ([3H]5HT) was studied in a preparation of rat extracerebral arteries. The uptake of [3H]5HT was time- and temperature-dependent and of high affinity; linear regression analysis gave a Km value of 6.48 X 10(-7) M for the specific uptake. Bilateral superior cervical ganglionectomy was without effect on [3H]5HT uptake while it significantly reduced the uptake of tritiated norepinephrine by the preparation of rat extracerebral arteries. The serotonergic neurotoxin 5,7-dihydroxytryptamine and lesions to both the medial and the dorsal raphe nuclei caused a marked loss of [3H]5HT uptake but did not change the uptake of tritiated norepinephrine. Competition studies with norepinephrine, desimipramine (a noradrenergic uptake blocker), nomifensine (a dopaminergic uptake blocker) and fluoxetine (a 5HT uptake blocker) confirmed the specificity of the [3H]5HT uptake mechanism. Histoautoradiographic studies showed the highest density of silver grains at the level of the adventitial-medial border of the basilar artery. Fluoxetine inhibited the accumulation of silver grains within the adventitial-medial border in the blood vessel studied. The present data further support the view that a neuronal serotonergic system may play a role in the control of blood flow in the cerebrovascular tree.